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REVOLUTIONARY UV TECHNOLOGY FOR ULTRAPURE WATER 




Evolution of UV 
Light Technology 

For over 60 years, ultraviolet (UV) 
light has been used as a practical 
and cost-effective method to 
disinfect many types of liquids. 

More recently, UV technology has 
also been used to destroy residual 
ozone in the pharmaceutical and 
beverage industries, where ozone 
is often utilized to disinfect and 
oxidize trace organics. Residual 
ozone is destroyed because it 
negatively impacts the Quality of 
finished products. 

UV lamps emitting light energy in 
the wavelength regions lower than 
220 nm have been found to be 
effective in reducing total organic 
carbon (TOC) levels in water and 
are used extensively in uftrapure 
water treatment for the semi- 
conductor industry. Reduction of 
trace organic levels in uftrapure 
water is critical to product yield 
and overall water treatment 
system performance. 



Applying UV Energy 
in Liquid Applications 

Specific amounts of UV energy (applied UV 
dose) are required to effectively destroy micro- 
organisms, break apart TOC compounds or 
eliminate ozone residuals. 

Applied LFV dose is measured as the product of 
UV light Intensity times the exposure time within 
the UV lamp array. 

(A) disinfection 

Micro-organisms vary in their sensitivity to ( 
UV energy. Lethal doses for vatious micro- 
organisms are known and well documented, 
65 shov/n in the chart below. 



Many ol these organisms are destroyed with 
minimal omounts of UV energy <ir= most cases, 
less than 20,000 pwatt-s/crn'}. All Trojan 
UV8000 tow and medium pressure lamp UV 
systems are designed to provida Uv doses in 
excess of 30,000 uwati-s/cm 3 at the end cf lamp 
life to ensure roinrrrmm red unions of 99.9%. 

(6) Ozone Destruction 

Reduction ol residual ozone is accomplished at 
the uv wavelength of 253.7 nanometers (nm). 
Ozone, when exposed to UV light, reaches an 
excited slate more rapidly and is consumed to 
leave onsy the oxygen molecule dissolved In the 
water. Effective dissociation of up to t part per 
million (ppm) of reslduaf ozone can oe achEevcd 
with an applied UV dose of 90,000 ^watt-s/crrf . 



Ultraviolet Dose Required for 99*9% Inactivation of 
Various Micro-organisms (|xwatt-s/cm 2 )* 



B a Gloria 


UVDOIEB 


Virus 


UV Dqsv 


Bacillus anlnncis 


13,500 


JVfenovirus Typii 3 


7,400 


Oscitos megatrienun (veg.j 


3.600 


Bacieriophage 


10,500 


Saciitus rr-epa! heiium Cspcri 1 ) 


8.100 


Coosackie (u 


9,500 


BaciltaJ su&tilis (mixed vzg. & spotQ) 


15,300 


Hepatitis A 


21.900 


Clostridium letsni 


36,000 


Influent virus 


to,aoo 


Coryitet>2cter!(OT dlprtieriae 


10,200 


PPliOviruS 


9.600 


tbertlialla typhosa 


G.30O 




28,500 


Esch&ricftia Co!i. 


B,60C 


Totano Mosaic v.ruE 


720,000 


Leptospira 


10.200 






Micrococcus aandtdus 


tB.000 . 






Micrococcus rsdiodurans 


61,500 • 


Yeasl 




Micrococcus sptiaeroktes 


30,000 - 


Baknrs yeast 


T4,40C 


Myto&actefiurr. tuberculosa 


17,100 


Ortwer't yftttl 


11,700 


Neias&ria cslariihalis 


13,200 


Csmmon yeast Cake 


21.900 


Phytoroorras tunistacBns 


13,200 


SaccbaromycBs cerewsiifr 


21.SJ0D 


Proteus vuigaris 


7.&0G 


Saccharomyces cllipsoicjes 


21.600 




19,500 


Sacc&aromyees sp. 


29.100 


PtfKid&rcoftos J;our«sc«n« 


10,500 








18,200 






Salmonella emeritiois 




M&lliif Spcce* 




Salmonella paratyphi 


9,600 


Aspejgilljs llavus 


171.000 


Salmoiwila lyphi 


0,300 


Aspergillus piauixis 


13B,00Q 


Sarcina ii/les 


59.100 


Aspergillus niget 


468.000 


Serrtlia masMSCen* 


7500 


Oosp&ra Uctte 


17.000 


Shigella dysenlenas 


6,600 . 




13B,0P0 


ShigeNa fieanwl 


5,100 " 


Pcnicfliium «xpansurr; 


39.000 


Shigella psrwtysenwrfae 


6,100 


Penidifium roqwio^ 


43,600 


Spirillum rabsum 


13,200 






St3Dh!0CXCLIS I'fclfi 


9,900 






SUiihlocDccus aureus 


1M500' 


Pi rj ifizo» 




Streptococcus hereoiytfcu* 


6.600 




34.700 


Streptococcus Ia«i5 


le.eoo 


Nematode eggs 


147.000 


Slrec^ococcut pyogenes. 


e,6oo 


Pararwciurr. 


315,000 


5!reptCCGCCU5 *irig"cin5 


0,000 






Vibric comma 


7,200 







•This table incicatBe tfis close irritaowfi Bwondfisquaiocentimarrej tA UV wiuiret! lor a 3 too reAxlioft of wriojs niciabee. Tho daw& havo 
bfisr»cilCLla»fi rran* ! log i«L<cilon valuw oMatnwi fronr* G«varai BUJrcoE as rtporwd ^arlcLC atidws. for/ wrlaton* in the UV 4atos (flBpfeyacf 
cnttpaiM tacrtlifti j:i:H:3li*i dole me? tiivlr irons titrtatrt! «pe:irrKrtai tppncacr.evcziilyBt'Ottpiocceljtsa.Klt. 
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<C) TOCRetfuclfon 

Total organic car hen (TOC) reduction with 
UV energy is more cornpiex than inaciivation 
of microbes or destruction of resirfual ozooa. 
There are different mechanisms at work, 
dependent on The. type of UV lamp used. 

Where 185 nm low pressure UV lamp systems 
are used, the working mechanism is the direct 
photolysis of water. This process creates 
poworful hydroxy I (OH*) radicals thet attack 
organic compounds and break them into acid- 
based groups which can readiiy be absorbed 
by ion exchange systems. 11 complete oxidation 
occurs, CO? and H 3 Q are the final products. This 
mechanism functions in a thin water layer due 
to the poor transmission o1 short wavelengths 
in water. 

Where broad spectrum medium pressure UV 
lamp systems are used, two mechanisms are 
al work. The tower wavelength emissions (below 
220 i>m) : create hydroxyl radicals. Oirect 



photolysis of the organic contaminants also 
occurs as a result of tlie longer wavelengths 
emitted by ttic medium pressure UV lamp. These 
longer wavelengths can be effective for organic 
compounds that have a UV absorption maximum 
higher lhan 220 nm. Since fonger wavelengths are 
more readily transmitted, this second mechanism 
wfi! function well al distances from the lamp 
which are greater than those used tor the direct 
photolysis <rf water, in tftis regard, the medium 
pressure lamp is often considered 10 be a better 
choice for this unit operation in a high purity 
water application. 

Generally, high applied UV doses are required to 
break apart organic bonds. UV doses start as low 
as 90,000 pwatt-s/cm 2 and can exceed 300,000 
irwatt-s/cm' depending on ihe type and level of 
organic to fce treated, In order to assess your 
requirements, contact Trojan for assistance \n 
de signing the appropriate UV system for your 
TOC reduction application. 




Trojan: The Company 
and its UV Technology 
Philosophy 

Trojan Technologies Inc. has worked 
diligently to provide sound UV technology 
to our valued customers for over 20 years, 
industries have trusted our designs for 
quality, reliability and consistent 
performance. Our fully equipped research 
facilities, comp/ete with microbiological 
and chemicaltaboratories. have 
developed scientifically based UV 



technology solutions which exceed 
today's requirements and discover 
tomorrow's opportunities. 

Our engineering staff create the most 
cost-effective designs through sound 
engineering practices, based on scientific 
research and high-quality standards. 

To complement our research and 
engineering activities. Trojan's safes and 
marketing team provides consistent 
customer contact and after-sales service, 
second to none. Our three strategic 
warehouse and office locations, along 
with a committed distributor network, 
provide efficient and timely service to a 
growing global market. Replacement 
parts and technical services are only a 
telephone call away. 
Your UV needs are our first priority. 



UV Lamps 

All Tro|an UV lamps are manufactured and quality 
inspected to our engineered specifications. Trojan 
specifies to its lamp suppliers the materials, 
dimensions, electrical and UV output Qualities 
that are acceptable for use In its U V systems. 



Low Pressure 



l 1 




Trojan low pressure UV lamps have output pea*s 
at either 253,7 nm for disinfection and ozono 
destruction capabifitiss or 185 nm for the 
reduction of TOC In high purity waters. Trojan 
medium pressure UV (amps emit a broad spectral 
output, in the range of 200-4C0 nm, with peaks of 
energy fine-tuned for maximum oulpul efficiency 
so ihat disinfection, ozone destruction and TOC 
reduction can be obtained with one lamp. 



3 * ;^:v^^ t ^^i^^*^vf 



n 



W*u alatontti jri bKmncriA nil 



Al 



m 



Al! Trojan UV lamps have uniquely designed, 
single ended electrical connections complete with 
a dielectric barrier between pins to ensure a higfc 
degree of electrical integrity and safety. 

The single ended lamp design allows many Trojan 
UV systems to be serviced from one end ol trie 
installed vessel, at working height. Eliminating halt 
the electrical and water sealing connections 
reduces the required maintenance time compared 
to most other manufactured UV systems. 
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TROJAN SYSTEM lf\ 



tf?^ j& ttt* .rffe c:. > 



If 



Quartz Sleeves 

Aft UV lamps in Trojan systems are protected by 
fused quart? sleeves, designed Id allow maximum 
emission (graaterthan 95%) of the available UV 
energy trom the lamps. 




UVSOOO™ strain tested quartz stseva 

Trojan medium pressure UV lamp sysisms utilize 
strain tested quartz sleeves, available in natural or 
ozona free materials. Mature J quartz materials are 
used in non-critic^ areas of the lift rap ure water 
system Ozone free quartz is used in critical 
disaifertjon locations such as semiconductor 



polish loops to prevent the oxidation wavelengths 
from passing into fae uttrapure water. The use ot 
ozone tree quartz in these critical areas reduces 
the potentate I for oxidation of trace crganics 
present, which ensures the resistivity of th& water 
doss not fall below acceptable values. 

The strain testing, conducted by an independent 
testing laboratory, has concluded that live quart! 
sleeve materials used in Trojan medium pressure 
lamp UV8QQG systems possess a high degree ot 
strength. Our designs can tolerate higher 
(iQv/rat&s without 1 he threat of breakage due to 
hydraulic stresses imparted by flow patterns into 
and through our medium pressure UV systems. 




Time In'Sabbfitts:'; 



Power Supplies 

in maintaining our commitment to developing 
leading edge UV technologies. Trojan scientists 
and engineers have developed more efficient 
electronic power supplies. These electronic 




$pac&- saving, efficient System UV80GQ™ 
variable fnpui electronic bafiast 



ballasts provide stable UV lamp Input power 
resulting in elevated levels o1 UV energy from the 
lamps within our low pressure lamp UVBOOO 
systems. Trojsn systems provide higher applied 
UV doses when compared to omer similar sized 
systems in (he market. Use otsuch highly efficient 
electronic ballasts also reduces requirements lor 
cooling in control panels. 

Trojan has also pioneered Hie development of s 
notebook computer sizsd electronic power supply 
for its medium pressure lamp UVBOOO systems. 
Cumbersome panels and heavy, outdated 
Irajts/ermer/cHpaciior technology are replaced by 
a fully variable input, high frequency power supply 
found only in Trojan medium pressure lamp 
UV8Q00 systems. A significant advancement 
in this alectrcftrc power supply is its ability to 
automatically Increase or decrease the UV output 
from the lamp according to conditions of lamp 
age pr flew, in any specific application. 
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TROJAN SYSTEM 




UV Reactor Chambers 

UV8000 reactors are full penetration welded 
using 31 6 L stainless si eel. Welding is lo'fawed 
by pickling, passfvalion, mechanical -and electro* 
polishing processes to ensure irtemaily smooth, 
mtcro-inched, sanitary finishes. After final 
assembly, all UV8000 systems sre integrity 
checked and hydrcstailcally tested. 

Clean room manufacturing facilities ensure the 
quality of these UV products from our plam to 
your door. 




316L reactor chamber finished to 1$ flfl. 



Control Panels 

& Etectronic Circuitry 

Trojan's understanding of installation limitations 
has led to Usability in system designs. All UV3000 
system control panels are mountable in remote 
locations and possess the latest In electronic 
circuitry and monitoring features. All panels come 
with a lockabfe front door, operator interface 
display, and electricaf disconnect switch. The 
electrical systems are designed to UL standards 
and conform io CE directlves. 

On all low pressure (amp UV8OQ0 systems, local, 
standard d is prays allow the operator to visibly 
view lamp operaticnat status, lota? erapsed 
operating time and an optional UV intensity 
measurement at the system panel. 



IFVBOOO medium pressure UV lamp systems are 
furnished with a microprocessor based control 
system. The microprocessor can be configured to 
provide specific control functions which permits 
the operalfon of the unit under such defined 
conditions as flowrala and UV dose delivery 
requirements. Individual units can akc- be tied to a 
central control system which can remotely 
monitor the UV system for status updates, alarm 
indication and redundant equipment availability. 

These standard features ensure the integrity 
requfred far reliable operation of yourUVBOOO 
system. Remote indication of alarm conditions 
can be obtained from a set of dry contacts on the 
circuitry of the UV8D00 systems. 



UV Intensity Monitoring 

AB Trojan low pressure lamp UV8Q0Q systems 
can be equipped with a discrete UV intensity 
monitoring system which measures only UV 
energy emissions. The percent relative intensity Is 
displayed an the control panel. Ail UV intensity 
and iow UV aiarm set-points are pre-set at lhe 
factory to provfde proper Indication of UV output 
during 'JV system operation and an alarm tor 
times when inadequate levels of UV energy are 
heing detected. 

Medium pressure UV lamps emit the equivalent 
UV energy level of up to 16 lew press we UV 
lamps. As a result, UV intensity sensors musL. 
from time to time, be recalibrated or replaced. In 
order to increase the life of the Intensity sensor, 
Trojan has designed its sensor to obtain full UV 
intensity readings through a mechanical shutter 



on a timed exposure basis. The frequency of the 
shutter activation is configured into lhe system 
controls when the medium pressure UV8000 
system is installed. All UV8005 systems have e 
4-20 mA signal for continuous remote monitoring 
Of the relative UV intensity. 




Modium pressure UV intensity monitor 
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UVBOOO Medium Pressure UV Lamp Systems 











Trojan 
mm No. 




Disiflfedion * -,; -iBecjacli 




UV01M20 




500 GPM 




UV01M30 




1000 gpm ^MiM 




UV02M30 




200Q GPM 





" Sasfltf on s rtfnimtirti UV trart&rrtTSfiiari of 98% and a UV dose or 30.000 miciowati 
ssrondt/fcaaare csntirrwtre befnq cteiivflrcd a! rhe end of lamp lire (5. DM h ours |. 

" "Based or a rprnirmtm UV transmission of 93% yid a UV dose of SO.0O0 microwatt 
seccrKfi'sqien centimetre tefrfiQ delisted at the end of U*ip life iS.OOO tours). 




UVBQOO Low Pressure UV Lamp Systems 





^^sSS^lPi Distortion' 
^iiiili^ Flowfite 




Trojan 
Model Ko. 




S0Q2S 


. iMISf 256PM _ 




eocws 


g'Misfev^i-: 50 GPM 




80D8S 


^^#$S;^d= 85 GPM 




8008S 


:^;-^J^iS^- 120 GPM 




sooa 






801 2L 


5eo G PM 




B016L 






8024I. 


720 GPM 




8032L""" 


t^llsl^- 960 GPM 





• Based on a frtnimurr. U v trsmcnteaitvi et 98%. and a UV dose of 30,000 mictowrti 
secondsffiqiiEf* certimetre berng dellvewd at the entl o* lamp life < B.760 hours). 

' * Based OR* minimum UV transmission of 9fl% find a UV dose ol M.Q00 nvtaowon 
seconds/square centiRiEiie being delivered ailfie end of lamp lite (8,760 hours}. 



1.163.086 
1.327,87? 



4.482,609 
2,174,98* 



0.008,78081 
0.361 .579B1 



Patents: 
5,006,244 
4.872,380 
Oinsr pjieros r>nrt37%. 

Co0?ilgttft1GOfl byTroraa Uc 'in 15(09*! inc.. Lonfion. Onork). Cioaca. AJ rights rwflrved. 
ito Tian tf Ihia publication may to repirninced. ssored m a rtlricval Byaicm. ct irana mlltct. \n 
&y lomw &y trry rotarrt ^ftriC ui n« wriMn wmtestoA ol 7rcjar Tectrotaoits ire. 

Trojan the brightest ideas in UV technology 




Trojan Technologies Inc. 



; Represented by: 

j 
i 

j 
1 



Head Otttee: 3020 Gore Road, London, Ontario, Canada N5V 477 To I: (519; 457-3400 Fax: *S1 9> 457-3030 internet: fmp:/Mvw.trofaniw.com 

European Office: Laart van Vred<&teirt. 160. 2566 D2, The Hague, Netherlands Tel: 31-70-391-3020 to: 31 -70-391-3330 0 
California Office: 690 E. Tabor Ave., Suite I, Fnirf ieicj> CA, USA 94533-4006 TeJ: (707) 425-1639 Fa.<: (707) 426-3599 
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